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ABSTRACT

Thyroid hormones have various effects on the body which include electrolyte and water hemostasis. 
It is also involved in renal development and physiology. Hyponatremia is a serious electrolyte 
imbalance that can be associated with the involvement of different body systems and a wide range 
of deleterious changes. We report a case of a 62-years-old female with the symptoms of severe 
hyponatremia like altered mental sensorium with a serum sodium level of 110 meq/l. After ruling 
out other causes, a final diagnosis of hypothyroidism was made. On treating hypothyroidism the 
symptoms of hyponatremia were resolved. Therefore, thyroid stimulating hormone determination is 
mandatory during the evaluation of hyponatremia. And, those patients should be treated with fluid 
restriction and treatment of hypothyroidism.
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INTRODUCTION

Thyroid hormones have various effects on the body, 
which include electrolyte and water hemostasis. It is 
also involved in renal development and physiology.1 

Hypothyroidism has been historically implicated in 
the development of hyponatremia. Severe untreated 
hypothyroidism or acute stressors like infection, and 
myocardial infarction can lead to a life-threatening 
condition known as myxedema coma.2 A diagnosis of 
myxedema coma is rare and mostly presents in elderly 
females with typical progression in lethargy leading to 
stupor.3 Hence, we describe a case of a 62-years-old 
female with the symptoms of severe hyponatremia 
like altered mental sensorium with a serum sodium 
level of 110 meq/l.

CASE REPORT

A 62 years female presented with symptoms of altered 
mental sensorium for 1 day to the local Emergency 
department (ED). According to the patient's relative, 
she had been feeling tired with difficulty performing 
daily life activities, decreased appetite, easy fatigability, 
increased sensitivity to cold along with puffy face, and 
dry skin. Due to her poor socioeconomic condition, the 
patient had never been investigated for thyroid functions 
although she had symptoms of hypothyroidism for a 
long time. In addition, her chest infection precipitated 

her condition leading to a myxedema coma. On further 
evaluation and ruling out other causes of hyponatremia, 
the patient's condition was likely to be associated with 
an increase in thyroid stimulating hormone level. The 
initial physical examination triage revealed a Glasgow 
Coma Scale (GCS) of E2V2M4, with a respiratory rate 
of 18 bpm; 98% oxygen saturation in room air; blood 
pressure of 110/70 mmHg; a pulse of 69 bpm; and 
a temperature of 98.6°F on axillary armpit. Also, the 
random blood sugar level was 167 mg/dl. The patient 
was hyponatremic (Serum sodium level: 110 meq/l), his 
urine osmolality was 236.5 mosm/kg and his plasma 
osmolality was 248 mosm/kg. The free T3 level, T4 
level and TSH levels were 0.91 pg/ml, 0.11 ng/dl and 
171.50 mIU/l respectively. After an initial assessment 
of the patient, arterial blood gas (ABG) analysis was 
done that showed respiratory acidosis with severe 
hyponatremia and hypocalcemia. After stabilisation 
of the patient in the ED, the patient was shifted to 
intensive care unit (ICU) for further management. 

When hypothyroidism was treated the level of sodium 
showed improvement. After ruling out various causes 
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in this patient such as adrenal insufficiency, syndrome 
of inappropriate antidiuretic hormone secretion 
(SIADH), and primary polydipsia, we came to know that 
hypothyroidism is the main cause of hyponatremia in 
this patient.

DISCUSSION

Quality of life has been affected as the general 
population has a high prevalence of thyroid disease 
which can cause serious abnormalities and disorders.4 

Hyponatremia is a serious, electrolyte imbalance that 
can be associated with the involvement of different 
body systems and a wide range of deleterious 
changes Thus, there are substantial challenges in 
managing this disorder due to its various etiologies 
and comorbidities associated with hyponatremia.5,6 A 
rare but possible cause of hyponatremia would be a 
low thyroid hormone level.7 The pathogenesis behind 
the low sodium level in hypothyroidism is explained 
in two ways: firstly, there is a decrease in the delivery 
of water in the distal nephron due to excess secretion 
of vasopressin which impairs water excretion in the 
setting of hypothyroidism.1 Secondly, hypothyroidism 
also leads to a reduction in glomerular filtration rate 
secondary to thyroid hormone deficiency on cardiac 

output and peripheral vascular resistance.8-10

However, a treating physician should also include 
other differential diagnoses in mind which include 
adrenal insufficiency, syndrome of inappropriate 
antidiuretic hormone, and primary polydipsia.11 
One should first need to rule out these differential 
diagnoses before concluding that hypothyroidism is 
the cause of hyponatremia.6,7 Therefore, TSH hormone 
determination is mandatory during the evaluation of 
hyponatremia. And, those patients should be treated 
with fluid restriction and treatment of hypothyroidism.8

We have concluded that the majority of the cases of 
Hyponatremia are related to primary hypothyroidism. 
Extreme TSH level like in our case has been directly 
linked to being the cause of low sodium level. Therefore, 
after ruling out other causes of hyponatremia we can 
conclude that hypothyroidism is one of the causes of 
hyponatremia.

Consent: JNMA Case Report Consent Form was signed 
by the patient and the original article is attached with 
the patient’s chart.

Conflict of Interest: None.

Maharjan et al. Hypothyroidism Induced Hyponatremia: A Case Report

REFERENCES
1. Shakoor MT, Moahi K, Shemin D. Hypothyroidism-induced 

Acute Kidney Injury and Hyponatremia. R I Med J (2013). 
2020 Sep 1;103(7):61-4. [PubMed | Full Text]

2. Rizzo LFL, Mana DL, Bruno OD, Wartofsky L. Coma 
mixedematoso [Myxedema coma]. Medicina (B Aires). 
2017;77(4):321-8. Spanish [PubMed | Full Text]

3. Wall CR. Myxedema coma: diagnosis and treatment. Am 
Fam Physician. 2000 Dec 1;62(11):2485-90. [PubMed | Full 
Text]

4. Alqahtani HA, Almagsoodi AA, Alshamrani ND, Almalki 
TJ, Sumaili AM. Common electrolyte and metabolic 
abnormalities among thyroid patients. Cureus. 2021 May 
30;13(5):e15338. [PubMed | Full Text | DOI]

5. Verbalis JG, Goldsmith SR, Greenberg A, Korzelius C, 
Schrier RW, Sterns RH, et al. Diagnosis, evaluation, and 
treatment of hyponatremia: expert panel recommendations. 
Am J Med. 2013 Oct;126(10 Suppl 1):S1-42. [PubMed | Full 
Text | DOI]

6. Nagata T, Nakajima S, Fujiya A, Sobajima H, Yamaguchi 
M. Prevalence of hypothyroidism in patients with 
hyponatremia: A retrospective cross-sectional study. PLoS 
One. 2018 Oct 11;13(10):e0205687. [PubMed | Full Text | 
DOI]

7. Wolf P, Beiglbock H, Smaijs S, Wrba T, Rasoul-Rockenschaub 
S, Marculescu R, et al. Hypothyroidism and hyponatremia: 
rather coincidence than causality. Thyroid. 2017 
May;27(5):611-5. [PubMed | Full Text | DOI]

8. Liamis G, Filippatos TD, Liontos A, Elisaf MS. Management 
of endocrine disease: Hypothyroidism-associated 
hyponatremia: mechanisms, implications and treatment. 
Eur J Endocrinol. 2017 Jan;176(1):R15-20. [PubMed | Full 
Text | DOI]

9. Macaron C, Famuyiwa O. Hyponatremia of hypothyroidism. 
Appropriate suppression of antidiuretic hormone levels. 
Arch Intern Med. 1978 May;138(5):820-2. [PubMed | Full 
Text | DOI]

10. Nakano M, Higa M, Ishikawa R, Yamazaki T, Yamamuro 
W. Hyponatremia with increased plasma antidiuretic 
hormone in a case of hypothyroidism. Intern Med. 2000 
Dec;39(12):1075-8. [PubMed | Full Text | DOI]

11. Sun GE, Pantalone KM, Hatipoglu B. Hypothyroidism as a 
cause of hyponatremia: fact or fiction? Endocr Pract. 2012 
Nov-Dec;18(6):894-7. [PubMed | Full Text | DOI]

© The Author(s) 2022. 

This work is licensed under a Creative Commons Attribution 4.0 International License. The images or other third party material in this article 
are included in the article’s Creative Commons license, unless indicated otherwise in the credit line; if the material is not included under the 
Creative Commons license, users will need to obtain permission from the license holder to reproduce the material. To view a copy of this 
license, visit https://creativecommons.org/licenses/by/4.0/

http://www.jnma.com.np
http://jnma.com.np/files/submission/ConsentForm_JNMA_CR.pdf
https://pubmed.ncbi.nlm.nih.gov/32872693/
http://rimed.org/rimedicaljournal/2020/09/2020-09-61-case-shakoor.pdf
https://pubmed.ncbi.nlm.nih.gov/28825577/
https://www.medicinabuenosaires.com/PMID/28825577.pdf
https://pubmed.ncbi.nlm.nih.gov/11130234/
https://www.aafp.org/pubs/afp/issues/2000/1201/p2485.html
https://www.aafp.org/pubs/afp/issues/2000/1201/p2485.html
https://pubmed.ncbi.nlm.nih.gov/34235017/
https://www.cureus.com/articles/58418-common-electrolyte-and-metabolic-abnormalities-among-thyroid-patients
https://doi.org/10.7759/cureus.15338
https://pubmed.ncbi.nlm.nih.gov/24074529/
https://www.amjmed.com/action/showPdf?pii=S0002-9343%2813%2900605-0
https://www.amjmed.com/action/showPdf?pii=S0002-9343%2813%2900605-0
https://doi.org/10.1016/j.amjmed.2013.07.006
https://pubmed.ncbi.nlm.nih.gov/30308047/
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0205687
https://doi.org/10.1371/journal.pone.0205687
https://pubmed.ncbi.nlm.nih.gov/28351291/
https://www.liebertpub.com/doi/10.1089/thy.2016.0597
https://doi.org/10.1089/thy.2016.0597
https://pubmed.ncbi.nlm.nih.gov/27484454/
https://eje.bioscientifica.com/view/journals/eje/176/1/R15.xml
https://eje.bioscientifica.com/view/journals/eje/176/1/R15.xml
https://doi.org/10.1530/eje-16-0493
https://pubmed.ncbi.nlm.nih.gov/417689/
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/587997
https://jamanetwork.com/journals/jamainternalmedicine/article-abstract/587997
https://doi.org/10.1001/archinte.1978.03630290100035
https://pubmed.ncbi.nlm.nih.gov/11197794/
https://www.jstage.jst.go.jp/article/internalmedicine1992/39/12/39_12_1075/_pdf/-char/en
https://doi.org/10.2169/internalmedicine.39.1075
https://pubmed.ncbi.nlm.nih.gov/22982798/
https://www.endocrinepractice.org/article/S1530-891X(20)43025-3/fulltext
https://doi.org/10.4158/ep12130.or
https://creativecommons.org/licenses/by/4.0/

	_heading=h.2et92p0
	_heading=h.3rdcrjn
	_heading=h.26in1rg
	_heading=h.gjdgxs
	_heading=h.30j0zll
	_heading=h.1fob9te
	_heading=h.3znysh7
	_heading=h.2et92p0
	_heading=h.50j0kxangvn3
	_heading=h.j9f00uqq1tt9
	_heading=h.gjdgxs
	_30j0zll
	_1fob9te
	_3znysh7
	_2et92p0
	_tyjcwt
	_3dy6vkm
	_1t3h5sf
	_2s8eyo1
	_17dp8vu
	_3rdcrjn
	_26in1rg
	_lnxbz9
	_35nkun2
	_1ksv4uv
	_44sinio

